Aim: Adult survival is central to theories explaining latitudinal gradients in life history strategies.
| I NTR OD U CTI ON
Adult survival is a major component of demography and lifetime reproductive success, and figures prominently in life history theory (Charlesworth, 1994; Martin, 2002 Martin, , 2015 Michod, 1979; Roff, 2002; Williams, 1966) . Life history theory predicts that higher adult survival is associated with slower life history strategies that include lower fecundity and parental effort across taxa (Charnov & Krebs, 1974; Ghalambor & Martin, 2001; Pianka, 1970; Roff, 2002; Williams, 1966) .
Higher survival and slower strategies were long thought to be prevalent in the tropics (Dobzhansky, 1950; MacArthur, 1972; Pianka, 1970) .
The perception of life history differences between the tropics and north temperate regions was facilitated by early work on birds (e.g., Fogden, 1972; Lack, 1954; Snow, 1962; Snow & Lill, 1974; Willis, 1974) . However, Karr, Nichols, Klimkiewicz, and Brawn (1990) suggested that tropical birds do not have substantially higher apparent survival rates than temperate species. Given the widely documented lower fecundity and parental effort in tropical species (i.e., Jetz, Sekercioglu, & B€ ohning-Gaese, 2008; Martin, 2015; Martin, Martin, Olson, Heidinger, & Fontaine, 2000; Martin, Oteyza, Boyce, Lloyd, & Ton, 2015; Martin et al., 2006; Moreau, 1944; Skutch, 1949 Skutch, , 1985 Snow, 1962) , an absence of higher survival calls into question a central tenet of life history theory.
The apparent survival rates for tropical birds estimated by Karr et al. (1990) were based on 10 years of capture-recapture data collected with standard-effort netting in Panama and rigorous estimation methods that accounted for detection probability (i.e., Pollock, Nichols, Brownie, & Hines, 1990) . These methods have been used in other locations and produced similar results to those of Karr et al. (1990) , although some studies found somewhat higher rates of apparent adult survival (Table   1) . Standard-effort netting was later recognized to sample transient and young individuals that disperse or have higher mortality (Pradel, Hines, Lebreton, & Nichols, 1997) . Subsequently, a time-since-marking approach was used to allow separation of apparent survival estimates in the year after first capture versus all subsequent years, under the assumption that transient and young individuals would disperse or die in that first year (Johnston, White, Peach, & Gregory, 1997; Pradel et al., 1997) . Apparent survival estimates increased when such models were used, but not substantially (e.g., Blake & Loiselle, 2013; Brawn, Karr, Nichols, & Robinson, 1999; Francis, Terborgh, & Fitzpatrick, 1999; Johnston et al., 1997) . Ultimately, the apparent survival rates across seven standard-effort netting studies of 90 total species that used time-sincemarking models averaged .62, which was moderately higher but often overlapped survival estimates of north temperate species (Table 1) .
A perception of substantially higher apparent survival in the tropics (i.e., .74-.89) was based on early studies that resighted colour-marked birds (e.g., Fogden, 1972; Snow, 1962; Willis, 1974) . A review of singlespecies studies that used colour-banding and resighting indicated that apparent survival estimates were higher than those from standardeffort netting studies (Sandercock, Beissinger, Stoleson, Melland, & Hughes, 2000) . Yet this interpretation was complicated because comparison of the two approaches was based on different species in different environments. In addition, higher apparent survival estimates from previous resighting studies may be biased because they often focus on marking territorial breeding individuals and exclude social and age classes that may have lower apparent survival and higher dispersal (Francis et al., 1999; Johnston et al., 1997; Sandercock et al., 2000) . At the same time, birds may learn to avoid nets in the tropics, where many remain on permanent territories and possess long-term knowledge of their territories. Resighting studies provide an opportunity to identify whether individuals that are never recaptured actually remain on the study area. Yet whether resighting applied to all social and age classes captured by standard-effort netting yields higher apparent survival rates than standard-effort netting alone is untested.
Analytical approaches also may influence estimates. For example, time-since-marking models yielded slightly higher apparent survival estimates (see above). Most tropical studies estimated survival on the basis of annual detection intervals (Table 1) , whereas use of actual time intervals between netting samples may improve accuracy of estimates (Blake & Loiselle, 2013) . In addition, Barker (1997) developed models that separately estimated recapture and resighting probabilities, which may improve accuracy of estimates when auxiliary information, such as resighting, is available. Nonetheless, the influence of these different field and analytical methods on the ability of estimates to reflect biological relationships across species is untested.
We examined the effects of standard-effort netting alone compared with standard-effort netting combined with resighting of colourbanded birds on apparent survival estimates and their relationships with life history traits among 18 species of tropical songbirds in Malaysian Borneo. We colour-banded birds captured in standard-effort netting to include all social and age classes. Our simultaneous use of both field approaches allowed us to examine whether apparent survival estimates from standard-effort netting alone differed from estimates based on the addition of resighting in the same populations. We further examined whether estimates differed among analytical approaches that included annual versus actual capture intervals and inclusion versus exclusion of first-year birds under time-since-marking and Barker (1997) models. Finally, we examined whether different estimates from different field and analytical approaches affected statistical relationships between apparent survival estimates and life history traits.
| M E TH ODS

| Study area and data collection
We studied 18 passerine species (Table 2) Table 2 .
In 2009, we established a study area of c. 560 ha that was divided into seven contiguous plots of roughly equal size, in which we searched for nests. A total of 240 marked net sites in 20 subplots were distributed across the seven plots. Each netting subplot consisted of 12 net sites, with nets 25-50 m apart. We sampled each subplot three times per breeding season, with 5-6 weeks between sampling occasions.
One subplot was sampled per day, with nets deployed for 6 hr, starting at dawn. One rotation in each 5-to 6-week sampling period takes 20 days of sampling, allowing extra days for skipping rain days or other 
| Literature summary
We sought all studies that used standard-effort netting of tropical bird communities (i.e., multiple species) to provide general background on apparent survival rates across a range of tropical studies (Table 1) . We restricted studies to those in large continuous areas of habitat to minimize any restrictions on movements of birds that might occur in fragmented habitats. We also restricted studies to those with 5 years of capture-recapture data.
For latitudinal comparisons, we used three studies that compiled apparent survival data for north temperate species (Table 1) . North temperate studies included resighting or targeted capture of birds, and thus did not use standard-effort netting alone.
| Statistical analyses
Given that our study was focused on the breeding season, we were able to identify young of the year (i.e., hatch-year) birds on the basis of gape colour, plumage characteristics and skull ossification. We analysed data with and without hatch-year birds to test whether estimates differed.
We organized encounter data into eight subsets in two field-method groups. The first field-method group was based solely on captures and recaptures from standard-effort netting alone and included four data subsets of annual intervals (a) with and (b) without hatch-year birds versus the three actual netting intervals (c) with and (d) without hatch-year birds. The second field-method group was based on standard-effort netting plus resighting of colour-banded birds and included four data subsets of annual intervals (e) with and (f) without hatch-year birds versus actual netting intervals (g) with and (h) without hatch-year birds.
We used Cormack-Jolly-Seber models for live encounter data for open populations in the program MARK to estimate apparent annual adult survival (a) and detection (p) probabilities (Burnham & Anderson, 2002; White & Burnham, 1999) . For each species, we built four models to compare the two groups of field-method data (g 1 5 standard-effort data alone; g 2 5 standard-effort plus resighting data). We applied these models to each of the four subsets of data: annual intervals with and without hatch-year birds and actual netting intervals with and without hatch-year birds. We set time intervals as 0.165, 0.165 and 0.67 for actual netting intervals. In the first model, we assumed a and p were constant [a(.) p(.)], indicating that estimates do not differ between fieldmethod data groups. In the second model, we tested whether esti-
In the third model, we separated first year of capture (a 1 ) from all subsequent years (a 2 ) in a time-since-marking approach (Pradel et al., 1997) Tables S5-S8 . In the few cases necessary, we corrected for overdispersion (ĉ > 1) on the basis of an adjusted ĉ and based model selection on quasi AICc (QAICc) (Burnham et al., 1987) . In cases where time-sincemarking (g, a) was a top model, we report estimates for the second time class (a 2 ).
Finally, we estimated apparent survival with Barker (1997) models in the program MARK to estimate detection probabilities separately for recaptures and resighting. We compared estimates from Barker models with Cormack-Jolly-Seber estimates from the same dataset with actual netting intervals and excluding hatch-year birds. The Barker model has seven estimable parameters, but some were not pertinent to our study.
In particular, r reflects recovery rate (probability that an individual was found dead and reported); this did not apply to our study and was set at zero. F and F 0 are fidelity probabilities. F is the probability that an individual remains in the study area and available for detection. F 0 is the probability that, on the basis of auxiliary detection outside the study area, an individual has emigrated from the study area, but returns and is available for detection in a subsequent sample period. We did not have auxiliary detections outside the study area, and F and F 0 are confounded with p, so we set F to one and F 0 to zero. The four remaining parameters, S (survival probability), p (recapture probability), R (probability that an individual was resighted) and R 0 (the probability an animal that dies in a sample interval without being found dead is resighted alive in that interval before it died), were estimated in the model. We built eight models with combinations of time-since-marking (a) or constant (.) structure for S, p, R and R 0 parameters (Supporting Information Table S9 ). We again used Akaike's information criteria, with adjustment for small sample sizes (AICc; Burnham & Anderson, 2002) , or QAICc that corrected for overdispersion with an adjusted ĉ, for model selection (Supporting Information Table S10 ).
We used paired t tests to test whether datasets differed. We also tested whether parental effort, measured by average 24 h egg temperature, was correlated with apparent survival estimates from the different field and analytical approaches. Life history theory predicts that parental effort decreases as survival increases (Charnov & Krebs, 1974; Martin, 2002; Michod, 1979; Williams, 1966) , and parental effort, measured by egg temperature, decreases as apparent survival increases among diverse tropical and temperate songbirds .
Egg temperatures were based on extensive measurements and corrected for embryo age as reported by Martin et al. (2015) . We corrected for possible phylogenetic effects (Felsenstein, 1985) in correlations with phylogenetic generalized least squares analyses (PGLS). Pagel's lambda (Pagel, 1992) was not statistically
distinguishable from zero in all tests, indicating no or few phylogenetic effects among these species. Therefore, we report statistics from analyses of raw data and provide PGLS results in Supporting Information Table S11 .
| RE S U LT S
| Apparent survival estimates
Apparent survival estimates for the 18 species did not differ when first-year birds were included or excluded (Table 3 ). The lack of difference in estimates when including versus excluding first-year birds was consistent across the four comparisons: annual sample intervals versus actual netting intervals for standard-effort netting only versus standard-effort netting plus resighting (Table 3) .
| Annual versus actual netting intervals using standard-effort netting alone
The use of actual netting intervals yielded higher average apparent survival estimates than those based on annual sample intervals from standard-effort netting alone (Table 3) . This difference, however, was attributable to much lower apparent survival estimates for Temminck's sunbird and mountain leaf warbler from annual than actual netting intervals under standard-effort netting alone (Figure 1 ). Average apparent survival did not differ between annual and actual netting intervals for the other 16 species, whether based on inclusion (paired t test, t 5 1.20, p 5.25) or exclusion (paired t test, t 5 1.70, p 5 .11) of firstyear birds.
| Standard-effort netting alone versus addition of resighting
Apparent survival estimates were substantially higher when resighting of birds was added to standard-effort netting compared with standardeffort netting alone for the individual species (Figure 1 ), whether based on annual versus actual netting intervals or including versus excluding first-year birds (Table 3) Tables S2 and S4 ). Top models indicated that apparent survival was higher for standard-effort netting alone than when resighting was added for six datasets: three for white-browed shortwing, two for mountain tailorbird, and one for Sunda laughingthrush (Figure 1 ; Supporting Information Tables S1-S4) .
Ultimately, however, apparent survival estimates were higher for standard-effort plus resighting than for standard-effort netting alone for 64 of the 72 datasets of the individual species (Figure 1 ; Supporting Information Tables S1-S4).
Apparent survival estimates based on Barker models were slightly, but significantly, lower than Cormack-Jolly-Seber estimates based on resighting data across the 18 species (Table 3) . Moreover, slightly lower estimates were fairly consistent across the 18 species (Figure 1c ). Yet apparent survival estimates based on Barker models were highly correlated (r 5 .95, p < .001, n 5 18) with estimates based on CormackJolly-Seber models from the same dataset ( Figure 1c and Table 3 ).
Confidence intervals were substantially broader, and uncertainty greater, for estimates from standard-effort netting alone than when resighting was added (paired t tests; annual intervals with hatch-year: t 5 3.7, p 5 .002; annual intervals without hatch-year: t 5 3.7, p 5 .002; actual netting intervals with hatch-year: t 5 7.1, p < .001; actual netting intervals without hatch-year: t 5 6.3, p < .001). Average breadths of confidence intervals across the 18 species on the basis of standardeffort netting alone ranged from 0.47 6 0.07 to 0.60 6 0.06 for the four data sets (annual intervals with and without hatch-year, and actual Different letters within a row reflect a statistical difference (p < .05) on the basis of paired t tests, corrected for multiple tests. 0.8 Table 2 for names of species
netting intervals with and without hatch-year). In contrast, they averaged from 0.24 6 0.03 to 0.27 6 0.04 among the four data sets with resighting added to standard-effort netting. The breadth of confidence intervals based on Barker models did not differ from Cormack-JollySeber models for the same dataset (paired t 5 0.09, p 5 .93).
| Comparisons with literature
The average apparent survival rate for the 10 tropical studies from the literature that used standard-effort netting alone (Table 1a) did not differ from the average estimate for our 18 species when based on standard-effort netting alone (F5 0.33, p 5 .57 based on annual intervals and excluding hatch-year birds; F5 0.50, p 5 .48 based on actual netting intervals and excluding hatch-year birds). In contrast, the average apparent survival estimate for our 18 species was significantly higher than the average estimate for the 10 tropical studies from the literature when we included resighting with standard-effort netting (F5 33.5, p < .001 based on annual intervals and excluding hatch-year birds; F5 27.4, p < .001 based on actual netting intervals and excluding hatch-year birds; F5 20.1, p < .001 based on actual netting intervals and excluding hatch-year birds using Barker models).
The average apparent survival rate when resighting was included for our 18 Malaysian species (Table 3) was also substantially greater than any of the north temperate estimates (Table 1) . Indeed, standardeffort netting, resighting and target netting were used in a 21-year study in north temperate Arizona , which should not underestimate apparent survival. Yet apparent survival estimates for 16 songbird species at this temperate site averaged .53 6 .014 and were substantially below Malaysian apparent survival rates (Table 1 ). In contrast, the average estimate for our temperate site was similar to two other temperate studies, one of which included a summary of studies of 75 species, most of which included resighting in estimates (Table 1b) . Table 2 for names of species (Figure 2b) . Resighting detected the majority (72.8%, n 5 18) of individuals recaptured with standard-effort netting, whereas standard-effort netting recaptured 11-14% of individuals not detected by resighting.
| Detection of individuals
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| Detection probabilities
Detection probabilities when resighting was included were nearly double those obtained from standard-effort netting alone (i.e., Figure 3a) when we used annual sample intervals (Table 3) . When modelling actual netting intervals, detection probabilities were three to four times greater with resighting added than when based on standard-effort netting alone (Figure 3b and Table 3 ). Actual netting intervals yielded substantially lower detection probabilities than annual intervals (Table 3) .
The recapture probability estimated by Barker models was similar to detection probabilities estimated on the basis of standard-effort netting alone for the same dataset that used actual netting intervals (Table 3 ).
This result is consistent with the fact that detection probability is recapture probability for standard-effort netting alone. At the same time, Barker models estimated recapture probabilities that were substantially lower than resighting probabilities (Table 3) .
| Correlations with life histories
We were unable to measure egg temperature for three species (Temminck's sunbird, Sunda laughingthrush and chestnut-hooded laughingthrush). Egg temperatures for the remaining 15 species were not correlated with estimates of apparent survival based on standard-effort netting alone (Figure 4a ). Mountain wren-babblers are a lowtemperature outlier because they take 5-8 hr off-bouts and allow eggs to cool to the ambient temperature. If this low outlier is removed, the correlations with apparent survival based on standard-effort netting alone are still not statistically significant for all four datasets (r 5 2.08 to 2.48, p 5 .08-.78, n 5 14).
Apparent survival estimates when including resighting with standard-effort netting were correlated with egg temperature in all cases (Figure 4b ). Removal of mountain wren-babblers had little effect on statistical significance in the four datasets (r 5 2.57 to 2.61, p 5.034-.020, n 5 14). Likewise, apparent survival estimates obtained from Barker models for the dataset including resighting, and based on actual netting intervals while excluding hatch-year birds, were strongly correlated with average egg temperatures (Figure 4c ). Removal of Table 2 for names of species
mountain wren-babblers slightly increased statistical significance (r 5 2.73, p 5 .003, n 5 14).
Variation in apparent survival estimates was greater when estimates were based on standard-effort netting alone (Figure 4a ) than when resighting was added (Figure 4b ,c).
| DI SCUS SION
The overlap in apparent survival estimates of tropical and temperate songbird species obtained from standard-effort netting is not consistent with core tenets of life history theory (i.e., Charnov & Krebs, 1974; Pianka, 1970; Roff, 2002; Williams, 1966) given the well-documented slower life history strategies of tropical species (e.g., Martin, 2015) .
Standard-effort netting is a widely used technique in the tropics (Table 1 ), but our results showed that it can greatly underestimate apparent survival of tropical birds (Table 3) . Addition of resighting dramatically reduced overlap in apparent survival estimates between temperate and tropical songbirds (Table 1 ) and corresponded to latitudinal differences in life histories as predicted by theory.
Life history traits should also covary with apparent survival among species within the tropics given that variation of some traits can be quite extensive among tropical species (Martin, 2008; Martin et al., 2015 ). Yet, apparent survival estimates that were based on standardeffort netting alone did not covary with parental effort measured by average egg temperature (Figure 4a ). In contrast, apparent survival estimates that were based on standard-effort netting plus resighting yielded correlations that were consistent with life history theory (Figure 4b,c) .
Thus, apparent survival estimates from standard-effort netting alone are not only negatively biased, but also appear to include spurious variation that can obscure biological relationships across species.
Our estimates from standard-effort netting were typical of other tropical studies that used this field method. On average, we recaptured 21% of marked individuals in a subsequent year through standardeffort netting (Figure 2a ). Such information is rarely reported, but Francis et al. (1999) likewise found that 11-30% of marked individuals of 14 species were recaptured at least once in a subsequent year in a 10-year study in Peru. Also, Parker, Becker, Sandercock, and Agreda (2006) found that a mean of 17% (9-38%) of marked individuals were recaptured in a subsequent year in a 7-year study in Ecuador. All but one of the tropical studies used annual sample intervals (Table 1) . Our average detection probabilities (.22-.23) derived from standard-effort netting and annual sample intervals (Table 3) were similar to those reported in other tropical studies that used standard-effort netting and annual sampling intervals (range .15-.29; Faaborg & Arendt, 1995; Johnston et al., 1997; Parker et al., 2006; Ruiz-Guti errez et al., 2012, as reported by Sandercock et al., 2000) . Likewise, our apparent survival estimates from standard-effort netting did not differ from estimates of other similar studies in the tropics (Tables 1 and 3 ).
The low detection probabilities in our study and other tropical studies that were based on standard-effort netting alone yielded apparent survival estimates with wide confidence intervals. Greater precision, however, does not necessarily improve the accuracy of apparent survival estimates (Blake & Loiselle, 2013) . Even for species with high detection probabilities, apparent survival estimates from standardeffort netting were substantially lower than estimates from standardeffort netting and resighting. This point is emphasized by consideration of the species (grey-throated babbler) with the highest detection probabilities on the basis of standard-effort netting alone (Figure 3 ) and the largest sample sizes (Table 2) . Apparent survival was .12-.14 lower when based on standard-effort netting alone than when resighting was added, whether based on annual or on actual netting intervals Table S11 ( Figure 1 ). This increase in annual apparent survival from .64 to .77 has a major effect on expected lifespan (Snow & Lill, 1974) . Thus, apparent survival probabilities are substantially underestimated when based on standard-effort netting alone regardless of detection rates.
Higher apparent survival estimates from resighting studies were hypothesized to reflect sampling of breeding, territorial birds that do not include subordinate and young age classes that may disperse or die at a higher rate (Francis et al., 1999; Johnston et al., 1997; Sandercock et al., 2000) . This possibility seems unlikely in our study for three reasons. First, apparent survival rates of birds marked via standard-effort netting increased considerably when we added resighting, even though standard-effort netting did not restrict sampling to individuals in any particular social or age class. Second, apparent survival estimates did not differ statistically when hatch-year birds were excluded or included (Table 3) . Third, an average of 21% of individuals of each species that were never recaptured were later observed breeding. These observations indicate that many birds that were never recaptured are not transients.
The low proportion of individuals that were recaptured via standard-effort netting in subsequent years ( Figure 2a ) and the resulting low detection probabilities ( Figure 3 ) indicate a problem in estimating apparent survival probability. Individuals may not be detected because they avoid nets, largely move above net level or move out of the study area. Individual heterogeneity models attempt to account for such issues by estimating heterogeneous detection probabilities among individuals (e.g., Kendall & Nichols, 1995) . However, even these models cannot accurately account for net avoidance if avoidance persists throughout the life of individuals. The high number of individuals that were never recaptured, but we knew to be alive, and even breeding in the netting area on the basis of resighting (e.g., Figure 2 ), suggests that net avoidance may persist in tropical birds. Indeed, we frequently observed banded birds approaching a net and then moving above or around it. Second, the propensity to avoid nets seemed to differ among species, which could cause spurious variation and explain why apparent survival estimated from standard-effort netting alone was not correlated with egg temperature (Figure 4a ). For example, the mountain wren-babbler is an understorey species that moves in conspecific social groups, primarily at net heights (within 2 m of the ground). Yet only 15% of individuals of this species captured through standard-effort netting were recaptured (Figure 2a ), whereas 76% of marked individuals were resighted (Figure 2b ), in subsequent years after initial capture.
In contrast, grey-throated babblers move in conspecific social groups, but over a much greater height range. Despite common movements above net height, grey-throated babblers appeared to avoid nets less than mountain wren-babblers, as reflected by their high detection probabilities that did not increase as much as those of other species when resighting was added (Figure 3) . Ultimately, differences among species in net avoidance can cause spurious variation in apparent survival estimates that can obscure relationships between apparent survival and life histories (Figure 4 ).
Tropical birds may avoid nets more than temperate birds, which complicates comparisons of apparent survival rates between tropical and temperate birds on the basis of standard-effort netting alone.
Many tropical species are permanent residents and could better learn which areas (i.e., net sites) to avoid. In addition, birds with higher survival generally have larger brains, which allow better memories and greater cognitive function (Sol, Sz ekely, Liker, & Lefebvre, 2007 First, exclusion of hatch-year birds did not lead to different apparent survival or detection probabilities (Table 3) . Second, use of actual netting intervals, as did Blake and Loiselle (2013) , increased apparent survival estimates for two species (Temminck's sunbird and mountain leaf warbler) that had fairly low estimates on the basis of annual intervals.
This result is particularly interesting given that detection probabilities for both species that were based on annual sample intervals were not particularly low (Figure 3 ). The lack of difference in estimates for the other 16 species, but increases in estimates for these two species, suggests that use of multiple sample periods and modelling these actual periods might be beneficial. Barker models yielded slightly, but consistently, lower apparent survival estimates that strongly covaried (i.e., r 5
.95) with Cormack-Jolly-Seber estimates from the same data (Table 3) .
Nonetheless, Barker estimates slightly increased the correlation with average egg temperature (Figure 4) . Finally, we recommend that future field studies of apparent survival probability add colour-banding and resighting of captured birds. Simply adding resighting to standardeffort netting substantially increased detection and apparent survival estimates for most species (Figure 1 and Table 3 ). However, evaluation of the effect of different levels of resighting effort would be useful.
Average apparent survival estimates for our 18 Malaysian species were similar to those of 18 Neotropical songbird species studied in Venezuela with similar methods (Table 1; Martin et al., 2015) . The higher apparent survival rates of tropical than temperate songbirds fitted predictions of theory that were based on the life history strategies of tropical songbirds. Although we believe that resolution of the argument over whether tropical songbirds have higher apparent survival rates than temperate species is important, appropriate estimation of apparent survival is crucial for examining biological relationships among tropical species (e.g., Figure 4 ). We found that large numbers of individuals of many species appeared to avoid nets, resulting in underestimation of apparent survival. Yet our detection and apparent survival probabilities from standard-effort netting alone were similar to those from other tropical studies with similar methods, which may indicate that bias is pervasive in estimates of apparent adult survival from tropical netting studies. Most importantly, our analyses suggest that standard-effort netting not only negatively biases estimates, but also yields greater variation in estimates with lower confidence that can obscure biological relationships (Figure 4) . completed all data summaries and analyses. T.E.M. wrote the initial draft of the manuscript, but all authors contributed to conceptual and written presentation.
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